MAJOR DISASTER TYPES

radar surveillance provided by the Bureau of Reclamation at
Show Low, Ariz. The 'before-during-after' observations of
seeded and nonseeded single cumulus cells in the moderate
development category indicated a significant measure of suc-
cess. Results from treatment of small cumulus cells in an area
where none were left untreated produced precipitation on
the ground from about half of the treated cells, while the
remaining cells produced only virga or no precipitation.
Further observations indicated proper treatment of cumulus
clouds initiated precipitation, and enhanced the total rainfall
from clouds where precipitation was already in progress.
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2.0009,     HYGROSCOPIC    SEEDING    IN    OKLAHOMA    -
VOLUME I

P.R, MACCREADY, Flight Test Research Inc., Long Beach,
California

Abstract; In July 1971, because of apparent drought in
southwest Oklahoma, a rainfall augmentation program was
organized under the direction of the Division of Atmospheric
Water Resources Management of the Bureau of Reclamation
with funding provided by the Federal Office of Emergency
Preparedness. The hygroscopic seeding project part of the
overall program is discussed. Seeding flights were accom-
plished on 10 days during the period from mid-August to
early October, with a record wet September for Oklahoma.
There is no way to make a valid evaluation of the success of
this operational program. The program is described and
many of the concepts and factors behind hygroscopic seeding
are examined,
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2.0010,     FLORIDA   CUMULUS   SEEDING   EXPERIMENT
FOR DROUGHT MITIGATION. APRIL-MAY 1971

W.L, WQODLEY, U.S. Dept. of Commerce, Environ. Research
Laboratories, Boulder, Colorado 80302

Abstract: As a result of the drought in south Florida in the
spring of 1971, The Experimental Meteorology Laboratory
(EML) undertook a dynamic cumulus seeding program in
two target areas, one to the north and the other to the south
of Lake Okeechobee. In the 61-day operational period from
I Aprif - 31 May, flights were conducted on 16 days, with
actual seeding on 14 days. Real lime runs of the EML one-
dimensional cumulus model on the 1200 GMT Miami
radiosonde eliminated 38 days as unseedablc; seven addi-
tional seed days might have been obtained bad a back-up
seeder aircraft been available. Altogether, 2066 50-gtn Agl
flares were dropped into 196 clouds or cloud complexes. Al-
together, seeded clouds produced about 180,000 acre-feet of
rain. Conservative estimates ascribe about 100,000 acre-feet
to seeding, leading to a benefit-to-cost ratio for the program
exceeding thirty-to-one.
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2.0011,     DROUGHT CLIMATOLOGY OF ILLINOIS
i'.A. HUFF, State Water Survey, Chicago, Illinois 60601
Abstract; Analyses of the frequency distribution of droughts for

periods of 3 to 60 months indicate that the relative severity is
greatest in the southeastern, extreme southern and
southwestern regions of the stale. Severe droughts having du-
rations exceeding 24 months are infrequent in Illinois. In
general, the regions of greatest drought severity are elon-

2.0014,

gated, and the orientation of the major axis varies from SW-
NE in the shorter droughts to NW-SE and N-S in droughts of
36 months or longer. Frequently, two distinct areas of severi-
ty occur in Illinois during a drought period. Analyses of
drought time distributions did not produce evidence of
specific drought cycles. For all durations, the worst drought
in the 1906-55 study period occurred in the 1930's. A major
drought-free period extended from 1943 through 1951. For
droughts of 3, 6, 12, and 24 months, there is a 50 percent
probability that another drought of the same duration will
occur somewhere in Illinois within about 30 months after a
similar drought has terminated.
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2.0012,     POTENTIAL   OF   PRECIPITATION    MODIFICA-
TION IN MODERATE TO SEVERE DROUGHTS

F.A. HUFF, State Water Survey, Urbana, Illinois 61801
Abstract: An investigation was made of the potential of
precipitation modification in moderate to severe droughts in
Illinois to alleviate water shortages in such critical periods.
The study involved time and space analyses of the natural
precipitation distribution and consisted of two phases. The
first involved analyses of monthly precipitation characteristics
in major 12-month and 24-month droughts in the 50-year
period, 1906-55. The second phase was concerned with a
detailed study of storm characteristics in the 1953-54
drought, one of the worst on record in Illinois. Results in-
dicated that conditions occasionally prevail in some moderate
to severe droughts during which successful cloud seeding
might provide temporary relief over portions of an extensive
drought region, especially with respect to providing agricul-
tural relief. Potential for increasing municipal water supplies
in the more severe drought conditions appear doubtful.
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2.0013,     DROUGHT IN KANSAS

M.J. BROWN, Kansas State University, Agricultural Experi-
ment Sta., Manhattan, Kansas 66502

Abstract: The duration and intensity of meteorological
droughts, as determined by the Palmer Drought Index (PD1),
are reported for the nine crop districts of Kansas for 1931
through 1968, Results of the analysis can be used to deter-
mine dry and wet period expectancies, land use capabilities,
and drought disaster areas. Summaries of overall moisture
conditions are presented for each district for each month in
the time period covered. Month to month variables and
months of drought are indexed and labulated. The beginning
and ending dates, the maximum severity, and the number of
months of drought are listed for each period. The percentage
frequency of the various classes of drought (established by
the PDI) are indicated for each climatological division. These
climatological divisions correspond directly to the nine crop
districts.
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2.0014,     BEACHES AND GROUND WATER OF CAPE SA-
BLE, FLORIDA, DURING EXTREME DROUGHT

RJ. RUSSELL, Louisiana State Univ. Systems, Coastal Studies
Institute, Baton Rouge, Louisiana 70803

Abstract: In October 1969 beaches and water tables were in-
vestigated after 5 months of adequate rainfall in the Cape
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